Distinct mechanisms mediate the reinstatement and spontaneous recovery of extinguished fear in rats.
It is controversy whether the summation of new contextual conditioning with residual conditioned response contributes to the reinstatement phenomenon. Here, we examined the summation hypothesis in the auditory conditioned fear paradigm by comparing the freezing levels during pre-tone and tone presentation periods. Unexpectedly, we found that the onset of tone relieves fear during the reinstatement test, which is not predicted by the summation hypothesis; whereas the onset of tone enhances fear during the spontaneous recovery test and early extinction session. These results implicated that return of fear in two conventional assays after extinction, i.e., reinstatement assay and spontaneous recovery assay, are mediated by different mechanisms.